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-H 5U*r ^12 7)^ o>2fl i^ofl tg^sjol ojo.^ *fl 2 7fl^ sflEd^: 7>^fe ^ afll 

7fl^ 2fl€^- *)12 7fl^ Sfl^^: ^°o VJ f7}- ^^J&S. 9lSL^, *]£. ^WJI, *fll 7fl^ 

3^:4 XI 2 7fl^P- sflBj-g, AVJ: iUcfl^ tifl^S]^ olcf. SE^h ^3. oj^-^b A>o]o]l^ *|)2 

7fl^ 2flH^ #^ *Hl 7l^r 3|- 7^2 7|^ l}Z\^r -B-71 O) 7m 7J-3 

£ 2 

ofl^^Al^-^l, pva, s^^, -^f-^, 7fl^sfl^, ^^tifl^, 7l^r7i^7ll 
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#X|o|:z}- oii^ sX| ^{A WIDE VIEWING ANGLE LIQUID CRYSTAL DISPLAY} 

£ l£r ^HH ^ ^ 5*1 7flafaJ M-E^^r ^S^l JL, 

^ 7l^r #37.fl# i^fe ^ 5*1 #*1 ^ wfl^IE o]rf. 
^] 

< 3 > £ ^v^o. Alo>^ 7 ].*]- oji^ aAl ^ l6 fl ^ ^o.s>H, ^1 W 5} 

i #^-<*fl ^^tb ^<>>zb8: ^Itt y o v ^^ <^ IA] ^r*V ^Jolt)-. 

< 5 > ol^ ( ^ Hflt£( vertically aligned; VA) ^ 3 ^ 5*1 ^7jl7> ^17>3E}^1 & 

& A <WH ^ ^}7> 7l^oll tfltsH t^S wfl^S]^ aI^H ^l^Rr ^^Sr-g: A>-g-^- 3 

(normally black mode)<Hl*1 ^.S-(off) -^nfls] ^S.7> nfl-?- ^o_JE.5. 

^ 5*1 ^ tfl«]«l# *r ^7fl7> <?]7>^ #BW>H ofl ^ -g-*> 
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^o] ^^ofl o^o| a- *V#^. 3^o V 3*1 H" 

e]-^ sl-^l- ^^£^1 ^-cr^l ol e| *V en^^ (texture)^ ^h}. °1 *V £-^1- sfl 

^5>7l ^.g. ^E^^ *fl 3M ^Sjcf. 

<6> g^ f o]z)i5Y ^ wj-^o^ on^ K x\ ^ ^-*>7> tflS>o} ^ 0.5. 

afl^H ^1-^ f^o|) °m 2%i=lo) ai^] 7>^lJl ^nf. ^ 

SU^l, ^ 3.A] #^°] 7 >«fl^lfe ^^°fl^ ^ 
ols>^ ofl^ ^ =^ 7l . Al^) ^ o] S O]^ 5]-igofl ^s o] 

[^o] SRr 7l#^ 54 711] 

•S-^H ^sfl- ^i^Wb 3J°"|l=h 

, ^1 ^ ^^7> 5^ -tf-f- 7)%*) 7fl^ ^ofl ^^cf. 

7]%3± cfl^ul *|<£ ^12 7l^ o>gfl igofl $^SM 0)0.^ *]12 7fl^ 5fl^^ 7>*1 if ^ 
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<io> zLsjig ^ *UHH ^ &*] ^2i°]} %J-jis 

<H> £ ttf^ ^ IA] 7 fle^ f 2 f uj-tj-lflfe- ^^£0]C]-. 

<12> 6B^ ^Ife a-^ ^^sr>7ll *>^J±jl SiZ^r 71^(10)3]- #JjL 7l^r(20), 

71^(10)2)- 7l^r(20) *>°H1 ^<ysM 9l°-v] 71^(10, 20)^1 ^1 tfl*H t^!°S «fl^= 

3<H ^-^(30)1- i^-sr>^ ^ #^#(310 ^ ^ 71^(10, 20) *}o)o\] oi 

^ 7l^r(10, 20)^ -M^M] M*>7l 7]^; ^7fl(i00)-l- £fM. 

<is> o.^ W Q<£ ^l^-^^l ^ 7] #(10) 3Hlrr IT0( indium tin oxide)M- 

IZOCindium tin oxide) 3E*i 7fl^ ^^(£^1^1 8^) 

•i: 7>x]ji oi^ 2)-^ ^^-(12)0] oi^ z| 5}.^ ^(12)^ 

S\o] 3H> a]^ ^]7> «>^rf. 5E*K 71^(10) $Hfe ofl^ ^(30)1- Hfl^^M 

^ HflU=*Kl5)<>l $1^. °H, ^7>(ll)S^ ^ H3M^7} A>-g-£]^ 

?M iL-^o)^ , HVnV E^xl^ir ^\ ^!JL# ^iH?Kr Tfl o] B*} ^ &-5-)4 Sj-^V A] 

311- #^*Kr cfloiE^(£Al^l ^ o^^H ^> ^Is^l ttj-ej- 5)-^ #^-(12)* 

^(on^HCofOW. a, *}^f 71^(10)^ o>efl ^^(14)^1 $X^. 

9X51, O] ^^-o]]^ ^^(14)£ #^^*>7l] 51 Cf. 
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<14> 



^1 -B-sl f-^ ^ #^5. 71^(20)^1 o}Hfl igofl ui^^ #*1*} 

71 ^ *flJ=^(21), ^ > ^ t 2|ei ^(22) ^ ITO S^r IZO ^ 51*1 

7^ ^CE^M &-§-)^" 7MH 5^ ^ ^^(23) ^ 
1- nfl^=*>7l Bfl^(25)^l 5W. °1 nfl f ol]E2Ji(21)M- ^e] ^(22)^ 



*>■¥- 71^(10) *H ^ 



gltq-. SE, A o VJ f 71^(20)^ ^^^1^ A o VJ f £##(24)°1 



<15> 



<16> 



<17> 



<18> 



^ ^W(14)3if ^^(24)^ «o v ^ ^ (normally black 

mode)°Mfe- >HS. ^m^Sl^ «fl *1 *Ml , Ic 1 ^ 3HB (norma 1 ly white modeHH^ 

^-g-^r, #uL5. *H SiX\d\}°\] ^ s.x\ ^Hi^ ^ ^^-Hf 

S- *f)l ^Alc^Hl ,4=. ofl^ SA ] Hfl^JESAl, 7 fl^ 

=)<H ^ ^ 71^ ^HAl^l #i=f)Sj S^olcf. 

£ 2°lH iL-^ tifSf ^1, ^jj! ^aHH] oj-^- ^ a a] 71^1 

TT ^> 5Ett TlMH ^Jit ^i^Rr 7flo]EAj( 22 ) ^ 7llolH^(22)o11 ol^ «Vnl- EE 

^fl^li&l^ TllolB ^^-(24)^: i^}^r A}o}B. yfl^o] olcf. t£th ^ 7} ^ofl ^ 

^H) ^ E^^j^E^ ^^-(65) ^ Tfl ©1H €^-(24)* 

^■(65)34 n>^>^ M}-nV H ^^^ E ^ c £l )ol ^^-(66)* S^>^ Clio] El tiflAjol ^^s)o^ ol 

olnfl, ^^-(12)21- =efl<?l ^^-(66)^: ^7^^^ ^^Sl^ ^ <=H ^ ^(12)-£- C-fl 
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°1^ ti fl-tl(62, 65, 66)o.S^-Ei t\]o)£\ aIJH- ^^4. S-ifr , #5) 7}^x\Z] ^efl 

oflfe 5^ ^^"(12)^ f^SH -8-^* ^ 5}-^ 7>#*>ii)«>IH ^^£1^ w 

-fr *>#*Rr ^(27, 28 H <8>$SW $m. 

<19> olufl, £ 2* iL<£, ^i^-(12)<H]^ sj-i 3R"(12) ^^s) -f^o. S «-Ei 

7}^7ll Sfl'?] 7fl^(121)7> <g^S)«H ^11 7fl^(121)^ °o 1 ^ S^B^} 

M-7} ^>tb ^ss. ^-e^ &tK°l*} "£.n}7m ^t}). *1U 7fl^( 121)1- ^^SLS. 

^± ^^-(12)* «fl *HMl^r A2 ^ ^3 711^(122, 

123)7]- *§>£3<H ^12 * m 7fl^^ zjz* #^-(12)3 ^sq- tfl^o.S. 

B|-JL #^7> $X<Lv\, *\3. ol^f-Jl $Zcf. *\}2 ^ ^3 7fl^f(122, 123)^ afll 7fl^ 

(121)2Rr ^ l}-^=o.S. ^-Jl *<H7> $X<L*\, 3\-JL -l-^7>^^ *fli 7 fl ^(121)2)- 7}v}$\x}±r 
<S3H^. ^7]Ai ; ^2 ^ *fl3 7fl^(122, 123)7} #u|-±r -»f£-0l)fe ^(12)^8: 

7fl^MKl22, 123)3. Sj-dfc: ^(12) ^ -M-^sfl 

*g^S|<H 5U^r #71^.(211), #71^(211)^-^ A >^d u o V ^S >8"*>S. H<HM-7> & 

^ ^ *)] 2 7M-^(212, 214), *fll ^ X|2 7>*1^(212, 214)3.^ zj-zj- Afls. # 
^fS MM-7} Sl^ afll ^ a(|2 7^1^(213, 215)1- S^Vfe *fl4 711^-^-71- ^3<H 91^. 
S:, ^-f- ^^-^1^ m 7\*}^{212)2\ uj-^-Tfl a>aJ wj-^iLS. ^°o VJ f (221), ^ 

^^f (221)5. ^-Ei 7>S 71-5.^(222), ^^(221)5. ^-E-l ^H^S. 

^ 91^ ^1^^(223)1- i^l-^ ^15 7fl^-£j- ^14 7fl^o(| cfl^V^ ^| 5 7fl^fil- ^^-ir 
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o]^jl $l±= m 7fl^f(231, 232, 233)7> o)^ yfl*l<sj ^ 4> ^ 5 ^ 7fl 

^-f- ^^"(23)^ ^ 5)-^ oil SU^. 
<2i> JE 21- Ji^, s\-± ^^"(12)^ afll ifl*l ^13 71)^-^(121, 122, 123)5?- ^ ^(23)^1 

*fl4 ifl*l m 7fl^7> f^S)<H Sj-dt ^(12)-§r <^<*il3. ^^>J1 9X^. °1 1, ^ 

^ ^(12)3 7fl^(121, 122, 123)2}- ^-f- ^^"(23)^ 7fl^-f-(212, 214, 221, 231)fe mtfl 
S ^WtI) *fl*]5M olcf. ^ 7 fl^fe 5]-^ ^(12)^ ^cgjg 7fl 

^-¥-(121)4 ^14 7fl^<2] #7l-?-(211), Sfi ^(12)^ ^ >j)4 7fl^-JfS] 7Hr} 

-^-(213, 215)5+ *fl2 ^ *I13 711^^ 7>S^-^(222, 232) ^ ^-5.^(223, 233 )# ^^Jl^ 

cfl^-^-O] cg^o^ ^^7\ uJ-^Tfl JH^S SZtf. 

^ ^e}*l «^-t- nj-ej- *V s*>h <3<3 ^HH 47fl£q ^o_5. ^-^cf. ^^H, 4^*8= 

<23> olnfl, ^ S o] o.§>^ 3^0] Aj-ol o{| >) ^ ^^"(23)^ 7 fl^ sfl^(211, 213, 

215, 222, 223, 232, 233)^1 #^1^ ^7] °j=Lo^ 01 o.^ - 7} #(10, 20) 

^^*>7ll -8-^1 #37.fl(^*H°H, 100)71- 5^. °l^r*Rr ^ 

^ 7fl^ ^(211, 213, 215, 222, 223, 232, 233)2} #i=Hl7>i oja^ ^7.}7\ 

«fl^S)^l 7>*1 U^-g- ^S^Rr 3* ^^-olcf. 

^, ^^}7] $]f$\ ^^-(12)34 ^ ^(23H1 ^ , ?17>£1 A 1* nfl, 

7fl^^- 3fl^(211, 213, 215, 222, 223, 232, 233)2} #i=HH^ #71 ^-<^^>t11 

#°} ^71^-21 7)^7)7} ^*>7ll ^^>7fl 3^) Aj^Tfl Z\o] ^ ^-^>7> «fl 1 
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°] *H*l7fl ^4. °1^M1, -B-71 ^<£3_ 7l^r #3 ^(100)1- ^*Rr 3-M*r SHH ^^tt 



<24> 0)5^ 7fl^-?- ^ £* ^tjfl rfOj:^. £0^0 £ ^ 



<25> ^fl, 7 H> Alo>^ ^71 ^ if 4^^ Hfl^ ^ o] tflofl 

(disci ination)°H- 2:*] (texture)°l t^^M ^o>o> ^ ^ 

a oH^>7> ^^*v HJ-^s. <^&| 7W sa^ 3 

^JW. ^-% V Wfl^-i: £7l ^«fl^fe 5flE^ol _o j= u^uj-if 

5Jol -fi-E^n}, sflBls]. 71-^o.^S. o_P^ S A) 

«>efl- nfl sfl^sj- *>:#S] sfllH <3^oj Cf^ol] 7 J.^£ 

M7> S]if ?H 3m}. HSlJl, ^>M-^ cgoi^ t^A^ 7 ] ifraz 71^1 *§>£^ 2flE}ol 

^l^M- 4}-fH-5L 2)1^^- §Z|^o. S ^*>fe ?A°} #t)-. 91 

^ ^ «fl^8r 33 £ "HIS ^1*1^ ^oio] ^cf. tifl^tol IHe^ ^^HH^ 
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<^ U-^Xdi rector )7> ^ 90£7 ]. 3^ ^o] 7 >^- ol^Tfl € 7} 

# ^^\7) nfl£-°H, 6B>§ wJ-^j-7}- o] =^ ^ 

45511- 7># ^ ^£1- ^ 5^. ZL5]J1 ^4 ^ofl z^-zv ^S]<H 

€ ^ tb Sl^M- ^ojxl &7fl ^ ?M ^rf. 
<29> cf-g-, cf^ 3_<$$H 7 fl^j=L sflei^- 7}^1^ ^2 ^Aloflofl tflfr}o} ^^*V4. 

<30> £ ife Zj-Oj, TflojE ^ cflojEi tifl-*}^ ^2:^ ^fll ^A]ofl<4 ^^^>l=f 



«fl-5d(27, 28, 29)^ s}-^ 7>^>aj# 7^1^^ ^^-(12)^ 7 fl^- 

sflHUll, 120H1 tfl-§-*Kr Sic]-. 

5Eth 3£ 3* JMJg, sj-i ^(12)^ ^* ^Hr-S «];£-SHr ^31^ *fll 7fl^(lll) 

^ ^^-(12)^ ^-g- Li] £r^Hfr ^2 7fl^(120)7> ^ #^(i 2 )o)) 

Si ^]2 ^MJf(210, 220)^ afll ^ ^]2 ^-^(210, 220)^1 ofl , 3- 

^ ^ ^(23)-^ -#j=l ^ ^f-^ ^- ^A^. ^^(230)* i^>^ afl3 7fl^ 

^-7} *§^S\°] ^cf. JEEth ^ ^(23)^ SHS-ofl 7>5. ifj-^o.^. ^*5^r ^14 ^ ^5 

7fl^(240, 250)7> ^--f- ^^-(23)^1 ^^S)<H ^4. o] nfl f *fli ifl^] ^ 5 7fl^(210, 220, 
230, 240, 250)^ ^cj-o. ^ ^s]o1 ^^o. S ^^^o^ o|c)-. 
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<33> £ 3# iL^, ^(12)$] *Hl 7fl^Y (111)^- ^-f- ^^-(23)^1 m ^ A]2 ^M-^ 

(210, 220)tt ^°o VJ f7> ^^*>7ll HiUS tifl^5]<H ^ ^^"(12)^ 4^ 

s>jl ^Jl, 42 7l]^-f (120)4 ^13 7fl^-f 2] ^^^.(230) ^ ^14 ifl*l *fl5 7fl^-(240, 250)^ 
f^oM^V *)£- StflS BflAlsH 2)-^ ^(12)S1 7>^.5. 6^^}J1 5U4. 

<34> ojuflollS £ 3 6j|^ ^-o], A-^ O]^-^ ^ ^ A)-o"|^H ^-f- ^(23)4 

71]^ ^11(210, 220, 230, 240, 250)4 il^l^ -g-7] <>l^-<^ 7]^ #3 7ti(^M 

100)7> *§s§S\o] o X o] > $]i ^AHlsf ^ 141 7}^ ^ 

H <H^ ^£ 5U4. °1 #4^ Til °1H <i<S4 3^ ^-0.5. ^*Vuf. 

#711- %J§^r *\\~ ^44 AVojoU^ 7 ]s$ ^ -§-^°l ^4tt 3H1 -B-^*H 6 > a 

4€- B o^^u ^°Htt 7H^ sflEl^. ^g--§- ^^-b #711- ^ojcf. 

[1^4 Jl41 

<36> a. i^oll 4=^ T 714^1 -fr*l*Hr #^4 4 # 4^1 « ^*Rt 4 4 °fl 
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XU 7]&, 

#71 afll 71^ $H 91°-^ *U 7fl^ 4^* 7>^1^ sj-i 

#7] afll 7)^3lf t\\ ^ <5> Jl $1^ 42 7}&, 

afll 71^ ^2 71^: A>6lofl oi^ on^ ^ 

A oM XU 71^-4 #7] *fl2 7l^r^ ^-g- -fi-*l*Kr 7}% #3*fl* i^*Hr 3.*] 

5. ^^Jl, HtflS Hfl^lSl^ 5a-^-H, ^"71 71 ^7fl^ ^>7l ^12 7fl^ sfllgo] ^6\] 

3*l*Hr 3# ^ ^ ia] 

2] 

1 7fl^^ #7l 3^ <5pjL ^ ^ 1 o] = ^ ^ 2 ^O.^. ^ 

#71 XI 2 7fl^ Sfl€^r #7] 5^ #Jf. <^ <*| JZf cfl-g-«5Rr *H #7l X] 1 «c V ^ 

S ol^ ^1 ^71 7fl^-<4 ^71 ^^2}- tfl-g-SRr ^^Hl ^"71 A]2 

*&*&SL3, *£s§£\°] 91^ X12 #71 7fl^f# ^^Rr 3*-g- mZSLS. S}^ &*) ^1. 
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3] 

*112%MH, 

%7] AM #7] ^ £ofl tfl^c*) AHH « 0 V^o] ^J-g. ^ on^ 

ft*]. 
4] 

#7] A]2 7fl^ sflBl^ ^7) #3*Rr AM 7^1 7fl^f<2}- S\- 

A o V 7l AM 7fl^ zflE}^ ^7} s\-±, ^} ^cQ-6\] fl*]*}^ ^7) 3±±. tf*}^ 

2f A)3 7fl^# i^>Jl &0_ ^ , 

#7} AM 7fl^ ^-71 *|12 7fl^P- sflE^ #7l 3^ ^^§r l=H=3] ^ cfz]-^ 

$Z^r 3* ^ ^ ^1. 

5] 

^-71 A)2 7M 7fl^^ ^ #7l 7fl^^Cf ^ 3^ ^ JlS ^ 

6] 

^•71 *fll y oH^ ^7] ^ ^ o]± *>M-Sf M-^*]; HJ-^O] ^ ^lO S 

*Rr <^ 5*1 
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7] 

Xll 7l^, 

*fll 7]^:^ tfl^s}jL °X±; Xl2 7l^r, 

A oM Xl2 7}^} <S^5)<H SU-^ Xl2 7fl^- SflBl^- ^ 
#71 XU 7l^-a!f Xl2 71 A>Olo!] ^oj^c^ ol- <5]1^ 1-^, ^ 
A o V 7) XU ^ Xl2 7}&-jr 7}2*^r -ft-*) <5>^ 7)& ^X]# S^V^ , 

^"71 XU 7fl^- SflH^r A oM <^4l Xll ^^S^Ei 7>S «o V ^S $Utt 

X]l 7fl^^ A>A] W 0 >^S <g^^«H $1^^ ^71 XI 1 7fl^-°fl tfl*}^ tfl^-g- ^l^ZL 

5U-2-^ <#7] XI 1 ^O.S-^-E-i <#7] XU ^ *\^f>}±r XI 2 ^ofl *|^. ^o>^l 

X12 31 Xl3 7fl^S. o]^.^^^ ( 

^"71 X12 7fl^ sflU^- 7}sL «o V ^S. *§^3<H #71-^, #7l #71^^ Zj-Zj- 

y o V ^5. tg^^M Sl-^ #71 #7l-!f^^Ei igo^^. ^ S. ^<H*lfe X]l ^ X12 7f7) 
^ ^"71 XI 1 ^ X]2 7M^S^fE-l «oH^^ ^^£)<H 91<L^ *\3, I&tfl «Rtj^ «tfcH 

Xll ^ Xl2 7}X^4t i^Kr Xl4 7fl^, ^-7] Xll 7>*lJf <2f XI 1 f^ 0 >^- ^ 

^7] Xll °o^A5-^Bi Z}-Zj- 7>S «o V ^4 /-US. 91^ Xll ^ X12 

3L^Kr X15 7fl^f ^ #71 X14 7fl^-^-o]l tfl^H ^-71 X15 7fl^sq- tfl^J-g. 
X16 7fl^^. 01=01*1^ 

^•71 Xll 7fl^ X12 7fl^ 31)1 El ^ o]^ KX \ ^1 § <fl6j)Ai Wl-E}-^ nfl <fl 
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#7l 7l^r #3*ti*r #7l A2 7fl^- sfl^o^ #ofl ^*l*Rr ^o_g. *}±= ^ 3.*] 

#*1 ■ 

i^^r 8] 

^ afll 71^:, 

#7l *\U 7}&2\- tfl^JL 5^ ^ *fl2 7] # , 

#7l A}2 7]^] %^<>\ <&°-^ ^2 7fl^ sflEi^ 7>^1^ W 
#71 *)U 7l^;3Z). *j|2 7^ A>o]o]l ol^ 611 ^ ^V^, 

#71 *fll 7fl^ sfll^ #7l o_ 1 7fl^-f <4 #7l 

1 7fl^Sl O>5flo]j ^^l^o] o}o_o} >y-7l S)-i 7fS£ £-^*Rr *fl2 7fl^H*-# 

#71 ^|2 7fl^ 5fl ^jg. «c V ^S *§ 91^ ^13 7fl^2f #71 ^13 7fl^^ oj- 

Eflofl 7 >S HJ-U^S. ^#£]^ SI^ *ll4 7fl^-* 

#7l *)U 7^^-^- #71 7^13 7fl^^ JilcflS ^^1*>^ #71 3Mi 
Cj^S] cgctfoj- ^^-JI, # 7 ] ^ 2 7fl^Sq- #71 *fl4 7fl^-^r M^S. ^*1*H #7l S\-^ 
0>}^ 7}sLsL <3^o_5. ^-^1-Jl 53-8: ^il5L S^l #*1. 
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